To the induction of ovulation by the intravenous injection of copper-salt into rabbits attention has been paid for many years and the mechanism of such ovulation has been studied by many investigators. Experiments involving the incubation of the anterior pituitary without the neural connection with the hypothalamus were especially designed for the study on the mechanism of the copperinduced ovulation, since no previous reports have yet been available on the changes of LH, FSH and prolactin from such experiments.
Materials and Methods
The anterior pituitary of adult male Wistar rats weighing 150-200g was used for the incubation. The hypothalamus and cerebral cortex for additions in the incubation were obtained from the same animal. Synthetic oxytocin and lysin vasopression were used as the posterior pituitary components. Cupric sulfate (CuSO45H2O) was used as the copper-salt. Young rats of Wistar-Imamichi strain were used for the assay of LH and FSH, and the indigenous Japanese pigeons were used for the prolatin assay. NIH-LH-S12, NIH-FSH-S4, and NIH-Prolactin-B2
were used as the standard LH, FSH and prolactin. 3) The incubation time were used, prolactin gave an increase of the dry weight of crop sac mucosa of about 10 mg (corresponding to approximately 40mU of NIH-P-B2). These quantities of pituitary were therefore used in the subsequent incubation experiments.
5) The amount of the hypothalamic tissue added LH was determined upon the addition of hypothalamic extract corresponding to 1, 5 and 10 rats in each flask. Results are shown in Table 4 . LH activity was found to rise approximately in proportion to the amount of hypothalamic tissue added. In subsequent experiments the hypothalamic tissue of one rat was added to one anterior pituitary in order to provide a quantitative relationship similar to that in vivo.
6) The direct of HE (Hypothalamic extract)
Subcutaneous administration of HE in the recipient animal caused no difference in the concentrations of LH, FSH and polactin as compared with the controls treated with physiological saline alone. With this amount of HE, there appears no increase of LH, FSH and prolactin. 7) The influence of cerebral cortex, oxytocin and vasopressin Cerebral cortex was added by the same sulfate.
2) Influence on FSH activity As shown in Table 8 , a mild increase of of secretion was noted upon the addition of cupric sulfate alone or hypothalamus and cupric sulfate together as compared with the control but no statistical significant difference was noted. As in the case of LH, however, a tendency to increase was noted when hypoth- Greer (1955) and Harris (1955) , who pointed out the presence of a humorally transmitted substance or a mediator transported from the hypothalamus via the hypophyseal portal vessel to the anterior pituitary to stimulate the hormone secretion. Many subsequent experiments in vivo such as the stimulation and destruction of the hypothalamus, injection of drugs into the hypothalamus, transplantation and pituitary stalk section confirmed such humoral regulation.
As to the in vitro experiments the progress in the technic of pituitary culture enabled Saffran et al. (1955a Saffran et al. ( , 1955b and Guillemin et al. (1955 Guillemin et al. ( , 1957 to demonstrate a substance in the posterior pituitary and hypothalamus which can increse and maintain the secretion of ACTH for a long period of time in the experiments of incubation and tissue culture of the anterior pituitary. Kobayashi et al. (1961 determined total gonadotropins in the pituitary tissue culture and called the mediator for gonadotropins secretion the gonadotropin-releasing factor (GRF). Among the various methods to demonstrate GRF the direct dffect of the hypothalamic tissue on the pituitary after the removal of neurohumoral factor in an in vitro system appears to be the most simple demonstration. As the in-vitro system the culture of pituitary tissue fragment, the single cell culture, and the tissue incubation are generally carried out. Suzuki et al. (1970) conducted single cell culture of the pig's anterior pituitary cells to study the LH-RF and the influence of copper salt on the cultured cells. The authors, consequently, investigated gonadotropin activity by using incubation of anterior pituitary of rats. Suzuki et al. (1961) already measured the total gonadotropin activity by the same method and demonstrated a stimulating effect on the gonadotropin stimulation in the hypothalamus. In the present study a short term incubation over a period of 2 hr was conducted. For the measurement of gonadotropins the most widely used Parlow's OAAD method and Steelman-Pohley method When the hypothalamus is added, the secretions of LH and FSH increase and secretion of prolactin decreases, thus confirms the presence of LH-RF, FSH-RF and prolactin-IF. Johnson (1963) found an action of inducing ovulation in rats from the acetylated sheep cerebral cortex, while de Lasta (1964) reported LH-RF action in the extract of human brain. McCann et al. (1960) , Nikitovitch-Winer (1962 ), Campbell (1964 , and Suzuki et al. (1970) disagreed with them, and also denied the presence of such mediator in the posterior pituitary. In the experiment of the authors no other tissues than hypothalamus were found to influence gonadotropin secretions. defined RF based on the dose response relationship between the dose of RF and the amount of hormone released. As shown in Table 6 , such relationship was demonstrated. Currier (1963) and Guillemin et al. (1963) found a mixing of considerable amount of LH and FSH in the saline extract of the hypothalamus, while the acid extract was devoid of such activity. Kuroshima et al. (1965) found the presence of FSH-RF in the boiled acid extract of the hypothalamus of cows and sheep, but the extract itself had no FSH activity. Recently Suzuki et al. (1970) compared the crude saline extract and boiled acid extract of porcine hypothalamus and demonstrated the absence of LH activity in the boiled acid extract. In the present study hydrochloric acid extraction was carried out and the extract used after 10 min of boiling showed no gonadotropic activity.
As for the ovulation induced by copper salt Fevold (1936) induced ovulation in rabbits for the first time with cupric acetate. Emmens (1940) induced ovulation with various inorgnic copper salts. Many theories have been advanced on the mechanism of the induction of ovulation in rabbits by copper salts. Sawyer et al. (1950) proposed the theory of direct stimulation of pituitary. Brooks (1940) , on the other hand, found the inhibitory effect of pituitary stalk section on the copper salt induced ovulation. Harris (1941) induced ovulation by an injection of a very small amount of copper salt into the third ventricle, and also demonstrated the inhibition of copper salt induced ovulation by an anesthetic action of the brain stem. In experiments in vitro, on the other hand, Suzuki et al. (1961) conducted the incubation of the rat pituitary using the uterine weight method and demonstrated an increase of gonadotropin activity upon addition of the hypothalamus together with the copper salt. Suzuki et al. (1970) reported that there was an increase in activity in case of adding the hypothalamus and copper salt, using single cell culture of the pig'g pituitary. In this experiment the authors determined each gonadotro- 
